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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS 

 

The release of over five million cubic yards from the Tennessee Valley Authority’s Kingston, 

Tennessee facility in December 2008, which flooded more than 300 acres of land, damaging 

homes and property, is a wake-up call for diligence on coal combustion residue disposal units.  A 

first step toward this goal is to assess the stability and functionality of the ash impoundments and 

other units, then quickly take any needed corrective measures. 

 

This assessment of the stability and functionality of the Spurlock Power Station Ash Pond is 

based on a review of available documents and on the site assessment conducted by Dewberry 

personnel on Tuesday, February 15, 2011.  We found the supporting technical documentation 

adequate (Section 1.1.3).  As detailed in Section(s) 1.2.1 and 1.2.2, there are recommendations 

based on field observations that may help to maintain a safe and trouble-free operation.  

 

In summary, the Spurlock Power Station Ash Pond is SATISFACTORY for continued safe and 

reliable operation, with no recognized existing or potential management unity safety 

deficiencies. 

 

PURPOSE AND SCOPE 

 

The U.S. Environmental Protection Agency (EPA) is investigating the potential for catastrophic 

failure of Coal Combustion Residue (CCR) Surface Impoundments (i.e., management units) at 

electric utilities in an effort to protect lives and property from the consequences of a dam failure 

or the improper release of impounded slurry.  The EPA initiative is intended to identify 

conditions that may adversely affect the structural stability and functionality of a management 

unit and its appurtenant structures (if present); to note the extent of deterioration (if present), 

status of maintenance and/or a need for immediate repair; to evaluate conformity with current 

design and construction practices; and to determine the hazard potential classification for units 

not currently classified by the management unit owner or by a state or federal agency.  The 

initiative will address management units that are classified as having a Less-than-Low, Low, 

Significant, or High Hazard Potential ranking (for Classification, see pp. 3-8 of the 2004 Federal 

Guidelines for Dam Safety). 

 

In February 2009, the EPA sent letters to coal-fired electric utilities seeking information on the 

safety of surface impoundments and similar facilities that receive liquid-borne material that store 

or dispose of coal combustion residue.  This letter was issued under the authority of the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section 

104(e), to assist the Agency in assessing the structural stability and functionality of such 

management units, including which facilities should be visited to perform a safety assessment of 

the berms, dikes, and dams used in the construction of these impoundments. 
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EPA requested that utility companies identify all management units including surface 

impoundments or similar diked or bermed management units or management units designated as 

landfills that receive liquid-borne material used for the storage or disposal of residuals or by-

products from the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler 

slag, or flue gas emission control residuals.  Utility companies provided information on the size, 

design, age and the amount of material placed in the units (See Appendix C).   

 

The purpose of this report is to evaluate the condition and potential of residue release from 

management unit(s).  This evaluation included a site visit.  Prior to conducting the site visit, a 

two-person team reviewed the information submitted to EPA, reviewed any relevant publicly 

available information from state or federal agencies regarding the unit hazard potential 

classification (if any) and accepted information provided via telephone communication with the 

management unit owner.  Also, after the field visit, additional information was received by 

Dewberry & Davis LLC about the H.L. Spurlock Power Station.  This information was reviewed 

and used in preparation of this report. 

 

This report presents the opinion of the assessment team as to the potential of catastrophic failure 

and reports on the condition of the management unit(s).   

 

Note:  The terms “embankment”, “berm”, “dike” and “dam” are used interchangeably within 

this report, as are the terms “pond”, “basin”, and “impoundment”.  

 

 

LIMITATIONS 

The assessment of dam safety reported herein is based on field observations and review of 

readily available information provided by the owner/operator of the subject coal combustion 

residue management unit(s).  Qualified Dewberry engineering personnel performed the field 

observations and review and made the assessment in conformance with the required scope of 

work and in accordance with reasonable and acceptable engineering practices.  No other 

warranty, either written or implied, is made with regard to our assessment of dam safety. 
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1.0 CONCLUSIONS AND RECOMMENDATIONS 

 

1.1 CONCLUSIONS 

Conclusions are based on visual observations from a one-day site visit, Tuesday, 

February 15, 2011, and review of technical documentation provided by East 

Kentucky Power Cooperative. 

1.1.1 Conclusions Regarding the Structural Soundness of the Management 

Unit(s) 

The dike embankments appear to be structurally sound. 

1.1.2 Conclusions Regarding the Hydrologic/Hydraulic Safety of the 

Management Unit(s) 

Hydrologic and hydraulic analyses provided to Dewberry indicate 

adequate impoundment capacity to contain the 1 percent probability 

design storm without overtopping the dikes.      

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical 

Documentation 

The supporting technical documentation is adequate.  Engineering 

documentation reviewed is referenced in Appendix A and C. 

1.1.4 Conclusions Regarding the Description of the Management Unit(s) 

The description of the management unit provided by the owner was an 

accurate representation of what Dewberry observed in the field. 

1.1.5 Conclusions Regarding the Field Observations 

The visible parts of the embankment dikes and outlet structure (pump 

station) were observed to have no signs of overstress, significant 

settlement, shear failure, or other signs of instability.  However, visual 

observations of the floodside embankments were restricted by the 

presence of thick vegetation, specifically phragmites, in some areas (See 

Section 5.2.2). 

Wet areas were observed at two locations during observations of the 

exterior slopes along the north dike.  Section 5.2.3 addressed this 

observation further. 
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Embankments appear structurally sound.  There are no apparent 

indications of unsafe conditions or conditions needing remedial action.  

There was, however, some concern about past beaver habitation in/near 

the bottom of the southeast corner of the impoundment (See Section 5.2.3 

for Figures).  The beaver dam had recently been removed at the time of 

Dewberry’s visual assessment. 

1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of 

Operation 

The current maintenance and methods of operation appear to be adequate 

for the Spurlock Ash Pond.  There was no evidence of significant 

embankment repairs or prior releases observed during the field 

assessment. 

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring 

Program 

The surveillance program appears to be adequate.  The management unit 

dikes are instrumented. 

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable 

Operation 

The facility is SATISFACTORY for continued safe and reliable 

operation.  No existing or potential management unit safety 

deficiencies are recognized.  Acceptable performance is expected 

under all applicable loading conditions (static, hydrologic, seismic) in 

accordance with the applicable criteria.  

1.2 RECOMMENDATIONS 

1.2.1 Recommendations Regarding the Field Observations 

Re-grading the low-lying areas that are collecting natural precipitation will 

reduce the potential for the ponding of water around the dam embankment, 

as mentioned in Section 1.1.5. 

1.2.2 Recommendations Regarding the Maintenance and Methods of Operation 

These recommendations should improve the safety and operation of the 

dike system: 
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 As recommended within the S&ME Instrumentation Report’s recent 

recommendations (See Appendix A, Doc 03), all of the instruments are 

to be checked on a quarterly basis at a minimum. 

 Maintenance staff at the plant should continue to monitor the area in 

the southeast corner of the outside embankment associated with the 

adjacent ditch along the railroad and possible beaver habitat in the area 

as well as the toe of the northern embankment as mentioned in Section 

1.1.5 and 1.2.1, for signs of flow, leaks, or change in water color or 

clarity.  

1.3 PARTICIPANTS AND ACKNOWLEDGEMENT 

1.3.1 List of Participants 

Jerry Purvis, Environmental Manager, EKPC* 

Matthew Clark, P.E., Environmental Engineer, EKPC* 

Brad Condley, Senior Chemist, EKPC* 

Brandon Bettinger, Spurlock Chemical Engineer, EKPC* 

Joseph Vonderhaar, Assistant Manager, Spurlock, EKPC* 

David Elkins, Spurlock Station Manager, EKPC* 

Mark Brewer, P.E., P.L.S., Engineering Services Supervisor, G&T  

Operations, EKPC* 

Glen Alexander, KYDEP/DS/DOW** 

Gary Wells, P.E., Environmental Engineer II, KYDEP/DS/DOW** 

Robert Edwards, P.E., Associate, Lead Site Engineer, Dewberry 

Lauren Ohotzke, Staff Site Engineer, Dewberry 

 

*East Kentucky Power Cooperative 

**Kentucky Department for Environmental Protection/Dam 

Safety/Division of Water 

1.3.2 Acknowledgement and Signature 

We acknowledge that the management unit referenced herein has been 

assessed on February 15, 2011. 

 

         

Robert Edwards, P.E. (KY#11983)    
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2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT 

UNIT(S) 

 

2.1 LOCATION AND GENERAL DESCRIPTION 

East Kentucky Power Cooperative (EKPC) owns and operates the H.L. Spurlock 

Power Station, located along the Southern banks of the Ohio River, near the town of 

Maysville, Kentucky, in Mason County.  Access to the plant is from the main 

entrance off of KY 8, approximately 5 miles west of downtown Maysville.  The 

H.L. Spurlock Power Station is the largest plant owned by EKPC, containing 1 

impoundment designated for disposal of coal combustion residue, and referenced as 

the Spurlock Ash Pond. 

The Spurlock Ash Pond is located near the northeastern limits of the power station 

property, directly south of the Ohio River at Mile 413, and shown on the project 

aerial photograph provided in Appendix A, Doc 01.  The Spurlock Ash Pond has 

been outlined in yellow and labeled for identification within this document. 

See Appendix A, Doc 02 for location of the H.L. Spurlock Power Station on a 

vicinity map.   

The Spurlock Ash Pond was designed by Stanley Consultants and constructed under 

the supervision of a Professional Engineer in 1976. 

The Spurlock Ash Pond consists of silty clay and clayey silt.  Based upon data 

provided by the utility, the pond liner consists of a minimum of 15 to 18 inches of 

clay compacted with soil with an estimated seepage of 91 gal/min +/- 20%.  

Consolidation of the ash material through the years has most likely decreased the 

seepage losses. 

Design drawings dated May 5, 1972 for the Proposed Ash Storage Area indicate the 

crest elevation of the perimeter dike is at elevation 830.0 feet, with a maximum 

berm height of 28 feet.  The impoundment area is approximately 57 acres and has a 

capacity of 40.2 acre-feet. 

Table 2.1: Summary of Dam Dimensions and Size 

  Spurlock Ash Pond 

Dam Height (ft) 28.0 

Crest Width (ft) 16.0 

Length (ft) 8,750 

Side Slopes (upstream) H:V 3:1 
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2.2 COAL COMBUSTION RESIDUE HANDLING 

The Spurlock Power Station consists of four units:  Unit 1, Unit 2, Gilbert Unit 3, 

and Unit 4.  Units 1 and 2 are both pulverized coal units, having similar 

configurations.  The Gilbert Unit 3 and Unit 4 are nearly identical, circulating 

fluidized beds. 

The Coal Combustion Residue (CCR) handling system of Units 1 and 2 consists of 

three major components: (1) electrostatic precipitators that remove fine ash particles 

which are then carried out of the furnace mixed in with the hot gases; (2) a bottom 

ash removal system that removes the heavier ash particles that have settled to the 

bottom of the furnace; and (3) a flue gas desulfurization (FGD) system (“scrubber”) 

that removes sulfur dioxide from the flue gas, as a result, producing a byproduct 

(gypsum), which is then transported to the Spurlock Station Special Waste Landfill 

(i.e., SSSW Landfill). 

2.2.1 Fly Ash 

Fly ash particles are collected via an electrostatic precipitator (ESP or 

“precipitator”).  The ESP works by inducing an electrical charge on the fly 

ash particles in the flue gas stream.  The charged fly ash then collects on 

plates housed within the ESP.  These plates are “rapped” causing the fly 

ash to drop into the hoppers below the plates.  The fly ash is then 

transferred pneumatically from the hoppers to an ash silo.  Underneath the 

ash silo there is a load-out that transfers the fly ash to trucks.  The trucks 

transport the fly ash to the SSSW Landfill. 

Should the fly ash system fail, EKPC can re-direct the fly ash to the “wet” 

ash sluice system.  The sluiced fly ash is directed to the ash pond.  

Sluicing fly ash serves as a back-up to the “dry” fly ash system.   

The Gilbert Unit 3 and Unit 4 produce two types of CCRs, fly ash and bed 

ash.  In the fluidized bed, lime is added to the combustion process to “dry 

scrub” the sulfur from the coal.  The sulfur reacts with the lime to form 

solids that are removed with the fly ash or bed ash.  In these boilers a bed 

of ash circulates and re-circulates in the furnace providing heat transfer to 

the internal boiler tubing.  The level of this bed ash is controlled by 

continually withdrawing a portion of the accumulating ash through a 

control device, depositing to a silo.  From the silo the bed ash is loaded 

onto trucks and taken to the SSSW Landfill.  The fly ash in these two units 

is removed from the flue gas by a series of bag filters.  As in Units 1 and 

2, after collecting the ash in hoppers, the fly ash is transferred 
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pneumatically to a silo, loaded onto trucks, and then transferred to the 

SSSW Landfill. 

2.2.2 Bottom Ash 

The bottom ash, approximately 20% of the ash component, collects in 

hoppers at the base of the furnace and is sluiced to the ash pond via 3 

transport pipes, as seen below in Figures 2.2.2.1 through 2.2.2.5. 

 

 

Figure 2.2.2.1: Bridging System Containing Pipes Carrying CCR 

(Bottom Ash) from Plant to Pond (1 of 2) 
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Figure 2.2.2.2: Bridging System Containing Pipes Carrying CCR (Bottom Ash) 

from Plant to Pond (2 of 2) 

 

 
Figure 2.2.2.3: Looking SW Toward Plant from South Crest; Pipes Carrying 

CCR (Bottom Ash) on the Right  



FINAL 

H.L. Spurlock Power Station 2-5 

East Kentucky Power Cooperative Coal Combustion Residue Impoundment  

Maysville, Kentucky Dam Assessment Report  

 

Figure 2.2.2.3: Looking NE from Toe of SW Corner of Outside  

 

 

Embankment; Portal Entry of Pipes Carrying CCR (Bottom Ash) 

 

Figure 2.2.2.5: HDPE (Black) Pipes Transporting CCR (Bottom 

Ash) from the Plant to the Pond; Fiberglass Pipe (Lower) and 

Metal Pipe (top) are Abandoned 
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Bottom ash within the Pond is pictured below in Figures 2.2.2.6 through 

2.2.2.8. 

 

Figure 2.2.2.6: Bottom Ash Stockpiles and Surface Water within Ash 

Pond 

 

Figure 2.2.2.7: Bottom Ash Stockpiles within Ash Pond 
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Figure 2.2.2.8: Looking SW Toward Plant from Staging Area of Stockpiled 

Bottom Ash 

 

2.2.3 Boiler Slag 

Boiler slag is collected in hoppers at the base of the furnace, ground up in 

the clinker grinder, and then sluiced to the ash pond.  

2.2.4 Flue Gas Desulfurization Sludge 

The gypsum produced during the FGD process is dewatered on drum 

filters located in the scrubbers and then conveyed to a loading area.  

Within the loading area the gypsum is loaded onto trucks and transported 

to the SSSW Landfill. 
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2.3 SIZE AND HAZARD CLASSIFICATION 

The classification for size, based on the height and storage capacity of the Spurlock 

Ash Pond is “Small” in accordance with the USACE Recommended Guidelines for 

Safety Inspection of Dams ER 1110-2-106 criteria summarized in Table 2.21. 

Table 2.2a: USACE ER 1110-2-106 

Size Classification 

Category 

Impoundment 

Storage (Ac-ft) Height (ft) 

Small 50 and < 1,000 25 and < 40 

Intermediate 1,000 and < 50,000 40 and < 100 

Large >  50,000 > 100 

 

KDEP/DoW is responsible for performing safety inspections of dams and 

hazardous impoundments in Kentucky.  The most recent inspection by the Division 

of Water was conducted on February 19, 2009. 

This facility is classified as a Class (A) – Low Hazard Structure, in accordance with 

guidelines from the KDEP/DoW.  This classification applies to structures located 

such that failure would cause loss of the structure itself, but there would be little or 

no damage outside of the property. 

The Spurlock Ash Pond is not in the National Inventory of Dams, and therefore the 

dike does not have an established hazard classification. 

Dewberry conducted a qualitative hazard classification based on the 2004 Federal 

Guidelines for Dam Safety classification system (shown in Table 2.2b). 

Table 2.2b: FEMA Federal Guidelines for Dam Safety 

Hazard Classification 

 Loss of Human Life Economic, Environmental, 

Lifeline Losses 

Low None Expected Low and generally limited to owner 

Significant None Expected Yes 

High Probable.  One or more 

expected 

Yes (but not necessary for 

classification) 

 

Loss of human life is not probable in the event of a catastrophic failure of the dike.  

In addition, failure of the dike would likely result in a low economic and/or 

environmental impact, such as limited bottom ash contamination of the Ohio River.  

Accordingly, Dewberry evaluated the dike as “Low Hazard Potential”. 
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2.4 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE 

UNIT(S) AND MAXIMUM CAPACITY 

EKPC’s response (See Appendix C) to the EPA’s request for information (as noted 

in the Purpose and Scope of this report on page iii), indicates that the Spurlock 

Station sluices only bottom ash to the Spurlock Ash Pond.  Approximately 

1,500,000 cubic yards of bottom ash is stored in the pond; pond capacity is 

calculated to be 1,750,000 cubic yards. 

Table 2.3: Maximum Capacity of Unit 

Spurlock Ash Pond  

Surface Area (acre)
1 57.0 

Current Storage Capacity (cubic yards)
1 1,500,000 

Current Storage Capacity (acre-feet) 34.4 

Total Storage Capacity (cubic yards)
1 1,750,000 

Total Storage Capacity (acre-feet) 40.2 

Crest Elevation (feet) 530.0 

Normal Pond Level (feet) 527.5 
1
 Provided by EKPC 

2.5 PRINCIPAL PROJECT STRUCTURES 

2.5.1 Earth Embankment 

The impoundment is an earthen embankment dike with a crest measuring 

approximately 8,750 feet in length and averaging 16 feet in width.  The 

inside and outside slopes of the embankments were designed with 3:1 

slopes.  The embankment material consists of brown silty clay or brown 

clayey silt containing some sand available within or adjacent to the pond 

area. 

2.5.2 Outlet Structures 

The 3 transport pipes as mentioned in Section 2.2.2 can be adjusted within 

the pond, resting them atop a series of pipe floaters seen in Figures 2.5.2.1 

and 2.5.2.2. 
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Figure 2.5.2.1: Pipe Floaters Within Ash Pond (1 of 2) 

 

Figure 2.5.2.2: Pipe Floaters within Ash Pond (2 of 2) 
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Being able to relocate the pipes’ inlet prevent the piles from growing too 

large.  One of the 3 pipes’ inlet to the Pond can be seen in Figure 2.5.2.3, 

depositing CCR, specifically bottom ash, into the Ash Pond. 

 

Figure 2.5.2.3: Inlet Pipe Releasing CCR (Bottom Ash) from Plant 

 

The water atop the settled bottom ash within the Pond (See Figure 

2.5.2.4), is pumped to the Primary Lagoon and Secondary Lagoon (See 

Figures 2.5.2.5 and 2.5.2.6, respectively), where additional settling occurs. 
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Figure 2.5.2.4: Water Within the Spurlock Ash Pond 

 

 
Figure 2.5.2.5: Primary Lagoon 
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Figure 2.5.2.6: Secondary Lagoon 

 

From the Secondary Lagoon, the water is either pumped back to the 

bottom ash sluicing system or discharged through a KPDES permitted 

outfall, into a ditch that empties into the Ohio River, which runs parallel to 

the Impoundment’s Northern embankment as seen in Figure 2.5.2.7. 
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Figure 2.5.2.7: Ohio River, Running Parallel to the N Embankment of Ash 

Pond 

 

2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT 

The nearest downstream town, Ripley, Ohio, is located approximately 3.5 miles 

from the Spurlock Ash Pond.  Based on available area topographic maps, surface 

drainage in the area of the Ash Pond is intercepted by drainage ditches located 

parallel to the southern and eastern dikes which then empty to the Ohio River.  

Releases from the north and west side of the impoundment will discharge into the 

Ohio River, directly.  Releases from the east and south dikes will discharge into the 

drainage ditches that run parallel to the dikes and carried into the Ohio River.  

Based on available aerial photographs and a brief driving tour of the area, Dewberry 

did not identify any critical infrastructure assets down gradient of the Ash Pond. 

During the site visit, Dewberry confirmed with EKPC that there was, in fact, not 

any critical infrastructure within a 5 mile radius downstream.  
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS 

 

3.1 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL 

PERMITS 

The dam, constructed in 1976, pre-dates any local or state permitting requirements.  

Discharge from the impoundment is regulated by the Kentucky Department for 

Environmental Protection.  The impoundment was issued a Kentucky Pollutant 

Discharge Elimination System (KPDES) Permit No. KY0022250 on September 5, 

2000 (See Appendix A, Doc 04).  Mr. Gary Wells, P.E., KYDEP/DS/DOW, 

confirmed that Permit No. KY0022250 is still current and the Pond is still regulated 

despite the fact that the Permit expired in 2004. 

3.2 SUMMARY OF SPILL/RELEASE INCIDENTS 

Data reviewed by Dewberry did not indicate any spills, unpermitted releases, or 

other performance related problems with the dam. 
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION 

 

4.1 SUMMARY OF CONSTRUCTION HISTORY 

4.1.1 Original Construction 

The Spurlock Ash Pond was designed by Stanley Consultants and 

originally constructed in 1976 (See Section 2.1 for a general description of 

the impoundment pond construction). 

4.1.2 Significant Changes/Modifications in Design since Original Construction 

A review of the original plans provided to the dam assessor, as well as the 

visual site assessment did not identify any significant 

changes/modifications in design since the original construction.  EKPC 

has confirmed this to be true. 

4.1.3 Significant Repairs/Rehabilitation since Original Construction 

No evidence of prior releases, failures, or patchwork was observed on the 

earthen embankment during the visual site assessment and no documents 

or statements were provided to the dam assessor that indicated prior 

releases or failures have occurred.  EKPC personnel stated that there had 

not been any significant repairs/rehabilitation since original construction.  

EKPC has confirmed this to be true. 

4.2 SUMMARY OF OPERATIONAL PROCEDURES 

4.2.1 Original Operational Procedures 

The impoundment was designed for and has/is operated for CCR 

sedimentation and control.  This pond only receives plant coal combustion 

waste slurry and natural precipitation.   

4.2.2 Significant Changes in Operational Procedures and Original Startup 

No documents were provided to indicate any operational procedures have 

changed.  Operations are conducted the same as described in Section 

2.2.2, with the exception of the removal of fly ash from the waste stream 

entering the pond; the Ash Pond now receives only bottom ash, as stated 

by EKPC. 
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4.2.3 Other Notable Events since Original Startup 

No additional information was provided to Dewberry of other notable 

events impacting the operation of the impoundment.  However, EKPC has 

stated that there have not been any other notable events since original 

startup. 
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5.0 FIELD OBSERVATIONS 

 

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS 

Dewberry personnel Robert Edwards, P.E. and Lauren Ohotzke performed a site 

visit on Tuesday, February 15, 2011 in company with the participants (See 

Section 1.3.1). 

The site visit began at 12:45 PM.  The weather was cool and overcast.  

Figuregraphs were taken of conditions observed.  Please refer to the EPA Checklist 

in Appendix B. Selected Figuregraphs are included here in this section, as well as 

other sections throughout the report, for ease of visual reference.  All pictures were 

taken by Dewberry personnel during the site visit. 

The overall assessment of the dam was that it was in satisfactory condition and no 

significant findings were noted. 

5.2 EARTH EMBANKMENT 

5.2.1 Crest 

The crest of the Ash Pond had no signs of depressions, tension cracks, or 

other indications of settlement or shear failure, and appeared to be in 

satisfactory condition at the time of this assessment.  Typical conditions of 

the Ash Pond’s North, South, East, and West crests can be seen below in 

Figures 5.2.1.1 through 5.2.1.4, respectively.   
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Figure 5.2.1.1: Looking NE from W Crest at N Crest Typical Conditions (See 

Top Left Corner of Figure) 

 

 



FINAL 

H.L. Spurlock Power Station 5-3 

East Kentucky Power Cooperative Coal Combustion Residue Impoundment  

Maysville, Kentucky Dam Assessment Report  

 
Figure 5.2.1.2: Looking down S Crest; Typical Conditions 

 

 
Figure 5.2.1.3: Looking down E Crest from NE Corner; Typical Conditions 
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Figure 5.2.1.4: Looking down W Crest from NW Corner; Typical Conditions 

 

5.2.2 Upstream/Inside Slope 

As mentioned in Section 1.1.5, current grades of the interior slopes could 

not be verified because large segments of the interior embankment were 

covered by excessive vegetation, specifically tall phragmites (See Figures 

5.2.2.1 and 5.2.2.2). 

 
Figure 5.2.2.1:  Phragmites Along Inside perimeter of Ash Pond (1 of 2) 
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Figure 5.2.2.2: Phragmites Along Inside perimeter of Ash Pond (2 of 2) 

 

The portion of embankment visually available indicated that the slopes 

were protected against erosion due to wind, water, and wave action by a 

layer of 18” thick riprap, and experiencing no erosion (See Figures 5.2.2.3 

and 5.2.2.4). 

 

Figure 5.2.2.3: Layer of 18” Thick Riprap Surrounding Inside Perimeter of 

Ash Pond 
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Figure 5.2.2.4: Layer of 18” Thick Riprap Combined with Phragmites 

Surrounding Inside Perimeter of Ash Pond 

 

5.2.3 Downstream/Outside Slope and Toe 

The outside slope of the south and east dike are bordered by parallel 

ditches that drain to the Ohio River.  The outside slope of the north dike 

runs parallel to and faces the Ohio River.  The outside slopes were 

observed to measure approximately 3:1 with some variances.  The exterior 

embankments were generally in good condition with adequate grass cover 

and well maintained (See Figures 5.2.3.1 through 5.2.3.4 for the general 

condition of the North, South, East, and West exterior embankments, 

respectively).  There were no observed scarps, sloughs, bulging, cracks, 

depressions, or other indications of slope instability or signs of erosion 

found during this assessment. 
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Figure 5.2.3.1: N Exterior Embankment 

 

 

 
Figure 5.2.3.2: S Exterior Embankment 
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Figure 5.2.3.3: E Exterior Embankment 

 

 

 
Figure 5.2.3.4: W Exterior Embankment 

 

As discussed further in Sections 1.1.5, 1.2.1 as well as 1.2.2, wet areas 

were observed in two locations during observations: one at the toe of the 

exterior slope along the north dike (See Figure 5.2.3.5), and one in the 

southeast corner of the outside embankment that appears to be associated 

with the adjacent ditch running parallel to the east dike as well as the ditch 

parallel to the railroad/ south dike, intersect coincidently with the beaver 

habitat, thus water accumulates from the dams constructed by the beaver 
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habitation, slowing drainage to the Ohio River (See Figures 5.2.3.6 and 

5.2.3.7).  Recent precipitation suggests that these locations are susceptible 

to the ponding of water from natural run-off and not indicative of leaks or 

seepage from the Spurlock Ash Pond. 

 

Figure 5.2.3.5: Observed Area at Toe of Exterior Slope of North Dike 

 

 

Figure 5.2.3.6: Area Observed Near Toe of SE Corner of Outside 

Embankment 
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Figure 5.2.3.7: Area Observed Just West of Toe of SE Corner of 

Outside Embankment 

 

5.2.4 Abutments and Groin Areas 

The dike is continuous, and therefore there are no abutments or groin 

areas. 

5.3 OUTLET STRUCTURES 

5.3.1 Overflow Structure 

No overflow structure is present. 

5.3.2 Outlet Conduit 

See Section 2.5.2. 

5.3.3 Emergency Spillway 

No emergency spillway is present.
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6.0 HYDROLOGIC/HYDRAULIC SAFETY 

 

6.1 SUPPORTING TECHNICAL DOCUMENTATION 

6.1.1 Flood of Record 

EKPC has confirmed that the flood of record elevation is 526.6 feet, which 

occurred January 27, 1937.  This is based on historical flood data kept by 

the National Weather Service in Wilmington, Ohio.  The flood categories 

and historical crests are taken just upstream of the plant at Maysville, 

Kentucky.  At the plant location the Normal Pool elevation is 485.0 feet; 

the Base Flood elevation is 515.0 feet.   

6.1.2 Inflow Design Flood 

Note that stormwater flow into the ash pond system is minimal and from 

direct precipitation only (there is no stormwater runoff entering the Ash 

Pond) 

Note also that there is no emergency spillway, the water level within the 

pond is maintained using an ash water transfer pump station, as seen in 

Figure 6.1.2.1, capable of discharging at a rate of 4800 gpm. 

 

Figure 6.1.2.1: Ash Water Transfer Pump Station 
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EKPC has confirmed that there is no inflow design flood data.  The 

hydrology study referenced in Appendix A, Doc. 06, is based on the 100-

year storm rainfall volumes and equations.  The breach analysis assumed 

that the ash pond was a completely full condition prior to the breach, and 

did not consider any inflow to the pond.  Furthermore, the study evaluates 

risks associated with the 100-year rain event and freeboard requirement.  

Based on the study results it was recommended that the water surface 

elevation not exceed an elevation of 526.7.  This would provide the 

recommended 1 foot freeboard and storage for a 6-hour, 100-year rain 

event.  Additionally, this recommended surface elevation would then 

compensate for the lack of an emergency spillway, protect against pump 

failure and/or other contingencies that would further increase the potential 

for overtopping the dikes.   

 

6.1.3 Downstream Flood Analysis 

No downstream flood analysis data was provided for review. 

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

Supporting documentation provided for review by Dewberry is adequate to 

determine the risks of a 100-year rain event, as noted in Section 6.1.2. 

 

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY 

Based upon review of available topographic information, site plans, field 

observations, engineering studies, field inspections, and stormwater flow into the 

ash pond, dike failure by overtopping seems improbable. 
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7.0 STRUCTURAL STABILITY 

 

7.1 SUPPORTING TECHNICAL DOCUMENTATION 

7.1.1 Stability Analyses and Load Cases Analyzed 

Stability analyses were performed and are included in the initial 

subsurface exploration program conducted by Dames & Moore in July 

1975 for Stanley Consultants.  Please find this information attached in 

Appendix A, Doc 05.  The data utilized in the stability analyses provided 

by EKPC for Dewberry’s review were obtained from laboratory tests 

performed on representative undisturbed samples, obtained from borings 

drilled within the area of the dikes, and on reconstituted samples, 

representative of compacted fill materials. 

Various conditions of stability (See Table 7.1.4) were considered in the 

analyses as follows: 

1 End of construction 

2  Steady state seepage (water elevation at 517 no ash) 

3 Steady state seepage (water elevation at 529, ash elevation 527.5) 

4 Steady state seepage condition (3) but with earthquake force 

Based on the results of the analyses it was concluded that the 

embankments have stability safety factors at or above the minimum 

recommended values. 

7.1.2 Design Parameters and Dam Materials 

The documentation in the initial subsurface exploration (See Appendix A, 

Doc 05) program are shown in Table 7.1.2. 

Table 7.1.2:  Engineering Properties 

Material 
Unit Wgt Friction Cohesion 

pcf Angle psf 

Fill Material 125 25 3270 

River Bank Upper Cohesive 128 25 3500 

River Bank Silty Sand 120 32 100 

River Bank Sand 125 35 0 

Soft Soil Upper Cohesive* 106 25 450 

Soft Soil Lower Cohesive* 112 25 550 

Soft Soil Sand* 125 35 0 

* The soft area indicated on the table is between Borings AS-28 and 

 AS-30 
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7.1.3 Uplift and/or Phreatic Surface Assumptions 

Phreatic surface readings since the installation of monuments, 

inclinometers, and piezometers in May 2010 (See Appendix – Doc 07), 

have been taken from piezometers installed at two depths.  The readings 

show that the deeper piezometers indicate a phreatic surface that 

corresponds with the elevation of the adjoining Ohio River and represents 

the stable or natural groundwater table.  The shallower piezometer 

readings showed a consistent phreatic surface that occurs approximately 

eight (8) feet below the ground surface 

7.1.4 Factors of Safety and Base Stresses 

The safety factors for the Stability Analyses computed in the initial 

subsurface exploration program for the Spurlock Ash Pond (See Appendix 

A – Doc 05) are shown in Table 7.1.4. 

Table 7.1.4:  Stability Analysis Results 

Location 
Stability 

Remarks 
Minimum 

Condition F.S. 

River Bank 1 A 3.96 

River Bank 2 B 1.57 

River Bank 3 C 1.28 

River Bank 3 B 1.51 

River Bank 4 C 1.08 

River Bank 4 B 1.24 

Soft Soil 1 D 1.93 

Soft Soil 1 E 2.85 

Soft Soil 1 E 3.52 

Soft Soil 3 E 1.52 

Soft Soil 4 E 1.24 

Table 7.1.4 Remarks 

A Pond Bottom at Elevation 503 

B 50-foot wide berm from exterior dike toe to top of river bank 

C 25-foot wide berm from exterior dike toe to top of river bank 

D No soft soils removed below Elevation 503 

E Soft soils extending to Elevation 495 removed and replaced with 

compacted fill 
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7.1.5 Liquefaction Potential 

No documentation has been provided about the liquefaction potential. 

7.1.6 Critical Geological Conditions 

In the stability analyses (See Appendix A, Doc 05) a peak ground 

acceleration of 0.05g was used for seismic loading.  This corresponds to a 

2% probability of exceedence in 50 years in accordance with the current 

USGS Seismic Risk Map of the United States.  The seismic design criteria 

used in the analyses are appropriate for the Spurlock Ash Pond. 

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

Structural stability documentation is adequate. 

7.3 ASSESSMENT OF STRUCTURAL STABILITY 

Overall, the structural stability of the dam appears to be satisfactory based on the 

observations during the February 15, 2011 field visit by Dewberry and the Slope 

Stability Analysis provided within in the initial subsurface exploration program 

(See Appendix A – Doc 05).  In addition to the information listed below, see the 

EPA checklist (Appendix B) and/or Sections 5.2.1 through 5.2.3 for more 

information. 

 The crest appeared free of depressions and no significant vertical or 

horizontal alignment variations were observed. 

 There were no indication of major scarps, sloughs or bulging along the 

dikes. 

 Boils, sinks, or uncontrolled seepage was not observed along the slopes, 

groins, or toe of the dikes. 

 The computed factors of safety comply with accepted criteria. 
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION 

 

8.1 OPERATING PROCEDURES 

The Spurlock Ash Pond is operated for temporary storage of bottom ash.  For more 

information, please see Section 2.2.2. 

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES 

Management at the H.L. Spurlock Power Station have established the following 

current maintenance procedures: 

 Observed problems or malfunction issues are entered into the Asset Life 

Management (ALM) system as Condition Directed (CD) work orders.  These 

are scheduled and completed based on assigned priority. 

 Operators make visual dam, water level, and pump inspections as part of their 

twice-daily routine duties. 

 Tasks are completed on predetermined intervals, including comprehensive 

annual dam inspections (including a detailed report and pond soundings), last 

performed by Stantec Consulting Services on June 22, 2009. 

 Quarterly dam walk-down inspections 

 Mowing activities during the growing season 

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATIONS 

8.3.1 Adequacy of Operating Procedures 

Based on the assessments described within this report, operating 

procedures appear to be adequate. 

8.3.2 Adequacy of Maintenance 

Although maintenance appears to be adequate, recommendations have 

been made and can be found in Section 1.2.1. 

Based on site observations and discussions with plant personnel, operating 

procedures and maintenance procedures are adequate. 
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9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM 

 

9.1 SURVEILLANCE PROCEDURES 

The instrumentation for the Spurlock Ash Pond consists of surface monuments, 

inclinometers, and piezometeres along the northern slope of the Ash Pond (See 

Appendix A, Doc 03).  This installation was completed in May 2010 and is used to 

monitor the dam embankment for possible movement, sliding, or seepage.  The 

monuments will help the facility to determine if any surface lateral movement or 

settlement has occurred.  Inclinometers will measure lateral movement of the 

subsurface for evidence of unacceptable ground movement that could indicate a 

slide is forming.  The piezometeres (small-diameter observation wells) are used to 

measure the phreatic surface beneath the ground to detect possible seepage, 

increasing pore pressures in the embankment, or other water-related issues of the 

embankment. 

There is no emergency spillway.  The water level in the impoundment is maintained 

using an ash water transfer pump station.  The automated operation of the pump 

station is regulated with level control settings through float valve settings on the 

pumps that determine the stages (water elevation levels) in which the pumps are 

activated to control and maintain the recommended water surface elevation.  

Alarms will sound to advise of low and high water situations. 

Based on the size of the  dikes, the portion of the impoundment currently used to 

store wet bottom ash in addition to precipitation, the history of satisfactory 

performance and the current inspection program, there is no need for any additions 

to the existing dike monitoring system at this time. 

9.2 INSTRUMENTATION MONITORING 

The H.L. Spurlock Ash Pond dikes’ instrumentation monitoring system is described 

above. 

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM 

9.3.1 Adequacy of Inspection Program 

Based on the data reviewed by Dewberry, including observations during 

the site visit, the inspection program is adequate. 

9.3.2 Adequacy of Instrumentation Monitoring Program 

Based on the data reviewed by Dewberry, including observations during 

the site visit, the instrumentation monitoring program is adequate. 
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H.L. Spurlock Power Station Aerial View 
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H.L. Spurlock Power Station Vicinity Map 
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S&ME Instrumentation Report 
  













































































Flint Creek Power Plant  

SWEPCO Coal Combustion Residue Impoundment  

Gentry, Arkansas Dam Assessment Report  

 

  

APPENDIX A 

 

Document 4 

 

KPDES Permit 
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Dames & Moore Subsurface Exploration 

Program 
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S&ME Engineering Study:  Evaluation of 

Risks of 100-Year Event & Freeboard 

Requirement 
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S&ME Engineering Study for Seepage 
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Miscellaneous Maps & Drawings 
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EPA Checklist 
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